Tube Membrane Panel Development Definitions
• AUSC Steam cycle-Outlet steam temperatures and pressures greater than 700°C (1300°-) / 4000 psi. NETL Target 760°C (1400°F/ 5000 psi.)
• Welded furnace walls, which are frequently referred to as waterwalls, provide the enclosure around a combustion chamber. The upper section of the combustion chamber of an AUSC boiler, Membrane Panels.
• Membrane/Fin-Bars, usually rectangular in shape, that are welded to the tube. These bars perform several functions 1. Along with the tubes form the gas seal of the gas chamber 2. provide heat transfer surface 3. provide structural support Current DOE-sponsored programs designed to bring components to TRL 5;
AUSC-COMTEST will bring system to TRL 7 or 8 • Gap Identified: February 2003 Topical Report, "Boiler Materials for Ultra Supercritical Coal
Power Plants", written by Alstom:
− "Application of T92 alloy for the construction of waterwalls is technically challenging and requires advanced manufacturing techniques that need to be fully developed yet. Nevertheless, implementation of this alloy or similar alternate is necessary to enable higher pressure cycle designs".
• From Power Engineering June 2014 publication: From this article the challenge remains to identify candidates and prove manufacturability.
• Why the Gap still exists? Efforts of the various international developments have focused only on the Nickel alloy research.
Tube Membrane Panel Development Potential Significance
• Using today's "traditional" alloys (T22, T23, T24…) for abusive conditions, whether during manufacturing or during service, has contributed significantly to the favorable service experience of the boiler fleet.
• AUSC membrane panel may not have the same tolerance for these abusive conditions. The panels constructed from advanced materials require special care during fabrication to retain obtain their superior properties and characteristic microstructures.
• For this reason it is imperative that issues associated with the fabrication of membrane-welded panels fabricated using advanced alloys be investigated and manufacturing verified so that potentially disruptive problems can be identified and technically feasible resolutions of those problems developed as part of the effort. − Two materials selected, T92 and HR6W.
• T92 in-line with the Topical Report, "Boiler Materials for Ultra Supercritical Coal Power Plants" as well as other published papers.
• 2 nd material, HR6W. Chosen for several reasons
• Approved by ASME.
• Choosing another CSEF material was not truly giving the designer a choice, the materials are so similar the welding and handling would be basically the same • The design temperature in the region of the boiler could be modified and surface transferred to another location but the choice still remains another CSEF material.
• Austenitic materials not in line with Code for "Wetted" service • Use of the HR6W pushes to use of Ni Alloys, which once mastered can provide reference for some of the higher Ni Alloys such as 617.
We are looking forward to a successful Project and thank The DOE-NETL for this opportunity.
